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M3o6pereHMe othociitc* k o6nac™ no/iyMem** aKTMBHbix ymeft m opraHMMecKMx npoAyKTOB m ymeooaeDxcauiera cu DM 
MO>KeT ? b,Tb "cnonbsoBaHO b pasnmHbix orpac/iKx npoMbiiuneHHoc™ Ann omhc™ 

?5oTr D Lrr CnOC ° 6 BKnK)MaeT ^ Harpeea yn^^^^X^ 

a™ B ^P 8 " 8 TeMne P a ^P ot 150-250 A o 600-700°C, aKmeawM b reMneparypHOM HHrepBa/ie 

™. C03pe B aH M «. Rpoqecc nepepaSo™ yrnecoflepxamero Cb, P b* BeAyr b 6ecKncnopoAHoS cpeae c S^wefl 
cyxoro asoxa Ha craAHK) coapeeaH^ b npornBOTOKe k rsepAOMy npoAyKry M HanpasjieHMeM S^i^ciS^ 

npoqecca, b tom MMcne Kap6oHM3amw m ain-MBamflM. 2 c. n 1 3 .n. cp-iibi, 3 Ta6n. 2 wi. ^ epeiweHM nporeKaHiia 

OnMCAHME W305PETEHMfl 

m ^fi H ^? TH ° CMTCfl K ° 6naC ™ nan y t * eHMJ « axruBHbix ymefi M oprammecKi/ix npc-flyicroB M3 yrnecoflepxamero cb.Db* 

MO>KeT . 6b,Tb Mcnonb30Ba H o b pasnumibix orpacnax npoMbiwneHHoc™ - xwMMHecKO* He^HoB^ISSSS? 
n Ml i4eBon aim omhc™ pa 3 n M MHb.x Beo4ecTB m co P 6 UMM MX m >kh A ko M h flpymx cpefl m ®A m MHhckom 1 

IJo^!fnn?n 3Kl1MM . K "P^^HHOMy HO TeXHMMeCKOM CymHOCTH M KO/lMMeCTBy COB^a^X npM3H3K0B flS/l^TC* 

oT ^31/08 i ^^2?^V^ WCP8,B,1|ero Cb ' Pbfl " ^P 0 *™ 0 A™ ™ ocTu,e^eH^(RU 21 1^291 C 
ui o J1/08, Bto/i. 24. 27.08.98 r.). o6ecneMMBaK3tnne npoTeKaHne npouecca b 6ecKMc/iopo fl Hoii cpe fl e 

M3BecTHbm cnocoS BicniOMaeT craam npe flB ap M Te/,bHor 0 Harpesa cbrpbR fl o reMneparypb, 120-150o C , Kap6oHM3ai_|Mw b 
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• ' Grp. 2 H3 7 

MHtepBa/ie xeMneparyp or 150-250 fl o 600-700°C b npucyrcTBwn Kara/iMTHMecKMx fl o6aBOK m OTae/ieH Mfl 
CMonooepaay^x npo fl yKTOB, aKTHBannw M coapeBaHM* c no^ane* cyxoro aaora ?a c T a flM( o coapelaZ b 
npoTMBOTOKe KTBepflOMy npoflyKry Kap6oHM3aL|i/in, M HanpaB/ienaeM naporasoso* CMecu oepaaySc na cra^u 
»3peBaH M q, npoTMBOTOKOM k reepflOMy npoflyKry H a npeflbw^e craflMH. nepeMeu,eH M e TBeSoro np? fl ma^£ 
Ka^on c T a flMM ocymecTBnaercH npuHyAMtenbHO c pery/mpyeMoii CKopoctbra nepeMe^emia a b 
Bb.rpy>KaK>T co era/,™ coapeBaH^. HaporaaoByo CMecb npo M ecca nepepa6o™ ot6*S co ™ M m 
npe fl Bap M Te/ibHoro narpesa M HanpaB/n^x na pa 3A eneH M e c Bbwe/ieHweM CMO/ioo6paaHoro npoZa m 
BOfloopraHMHecKoro KOHfleHcaTa. H "Mu^yKra n 

MssecTHo ycrpoMCTBO a** HenpepusHo* nepepa6oTKM ymecoAepaomero cb, P b«, co fl ep>Kainee nocjieaoBare/ibHO 
coe flM HeHHbie nocpeflCTBOM neperoMHbix narpyGKOB M pasMeujeHHbie fl pyr nc-A ApyroM J*ew noejoBaoMTenbHom 
narpeaa vt KapBoHvaaiw, cHa6>KeHHb,e HarpeBareimMM. Ka M ep b . amS™ , i ^MH^wfflKS ox^SL M 
narpySKOM fl ™ BB 0fl a cyxoro aaora, yanbi noAas M cbipba b Kawepy npeflBapurenbHoro "aroeS ^S,m?SS? 
AoGaaoK, BOA^Horo napa paweHim naporaaoao* ciwecu, pa»Si|£,i,(i5^ ^^rn^SrSISS^SSeBa 
coo6me H HbiM c Hen M CHa6>KeHHbm naT Py 6Ka M M fl n* BbiBOAa CMonooBpaaHoro npoAyKra Vv i SSSSSSSSS^ISrli ^ ' 

sr^„^^.?^r M3 KaMepw co ™- Kawepbi "B^=r 

Me^Ta^S ~ MMKpO- M 

aKTMBa M MK>. M hhsko* TeMnepaTypbi aicmeaSiM P ° UeCCa ' reMnepatypb. Kap6oHM3aTa, nocryna^ujero Ha 

cSS^ y™ c noBbimeHHOM cop***™* 

npoqecca, b ton, ^cne^om^TaZsa^ P " Me3 ° n ° P " B COK P a ^ eH ™ npoxeKaH,, 

^3°p~^^^ 

HanpaaneH^e napora30BoA ^^SlS^^^^yS^^n^^S!^ Kap6oHM3a ^ " 

noxoKa, npwH8M naporaaoBy^CMecb ^^^^S^^S^ n P°™ Bonon ™»«x ™Kax no fluaMerpy 
A0MOH M »£aHHOR BOAb., npj aroJ 'no Sane na ^^riSS^nSr 8 " 0 ^' noji y 4eHHt " x n ^M aneinpinm 
AOc™>KeH Mfl TeMneparypb. aKTMBaSSr * aimiBa4MM naporaaoByra CMecb paaSawisioT napo M fl o 

KBEEE^^ nepepa6o™ yrnecoAep^ero cb, P b*, 

KaMepb, npeABapRxenbHoro Harp^^ " P a3Meu 4 eHHb,e flpyr no fl flP yroM 

c pyeauiKoa-oxnajiweHMii M na TP y6KOM aim BBOfla cyxoS aaSaTa^ n^lI^ISl Pb ' aifri4BaMMM " coapeaaHMa 
Harpesa, KaTa/iMTunecKHx ao63bok BOA«Horo naoa ESS„^ • Pb " B KaMepy "P^BapMre/ibHoro 
npeflaapMTenbHoro Harpeaa, coodSiSSS ?h31 ■iSa^tSiSSSS?! CMeCM ' P a3Me ^ eHHb,(i KaMepoii 

pacno/ioKeHo BHyTpw naTDv6KOB HanooTMB 0x00™^ » ™f,« K0 P n y ca Kaiwepbi tbk, mto nnaMn rope/iOK 

ox ya^a no fl a 4M ^^SS^^^'^^^Z'^l^ " 3 ° HaM r ° PeHMfl n °fl Be ^ Hb ' TpySonpoaoflb, 

coeA M HeHHb,e c aeprnKa/ibHoti ^STSSJiJ ^^5^5^a^Sll^ CTa, !^ B,,eHh, m;i,030Bb,e 3aTB0 P". 

raaoaofi cwecu, bo3hmkujbm b np^ fle JSa^^^^" ™S Bb ' x °AH^ narpy 6 KOM An« otboas 

coeAHHeHb, Tpy6onpoBOAa MM c reHepaT?p 0M JSS^^oK^S^ 33^^' 3 ra3 ° Bb ' e r ° pemM 

B 3a X p r 0 ? 0 "S ^ - C03A3HMH B HB, 

Kap6oHn 3 aunM, H a ctbamu aKrma^ ^SSSSS^S^SS^^ Abwwhms TBepAWM npoflyKT 

Kap6oHn 3 a4Mn, mto ycKop^er nporexaHMe npoJS^lTZl^ tbbpaom npoAyKre 
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Orp. 3 H3 7 

Ha cpwr.1 npeACTaBneHa cxeiwa ycraHOBKM an* HenpepbiBHoii nepepa6oTKM yrnecoAepwamero cbipbfl. 
Ha cpnr.2 - pa3pe3 no AA BepTMKa/ibHow Tpy6bi Kawiepw aKTMBauwu. 

ycraHOBKa ajw HenpepbiBHO* nepepa6oTKii ymecqaepKauiero cbipba, npeflCTaB/ieHHan Ha Aur 1 coctomt ms 
noc/ieflOBarenbHO coeAUHeHHwx m paaMemeHHbix fl pyr no fl flpyrow KaMep npeflBapure/ibHoro Harpesa 1 Kap6oH M3 am™ 
2 aimwamiM 3 M co 3 peBaH M H 4. 5. Ka M e P b. coefl^enb. flpyr c ApyroM nocpeflCTBOM neperonHNx narpySKOB 6 7 8 M 9 
KaMepw npeABapure^bHoro narpeBa 1, Kap6oHM3aLinn 2 m coapesaHM* 4, 5 Bb.nonHe H bi b B Mfl e W e>mmHbix peaKropoB 
ujHeKOBoro mna Banu Koropbix npMBCwmsi bo BpameHne c homou^ np MB o fl OB 10. KawepS npeflBapurenbHoro 
HarpeBa 1 m K ap6oHM3a M M M 2 CH a6>KeHb. py6aiUKOM oSorpeBa 11, Bnyrpn koto P om paaMeweEw 3^poHa™™SiM 12 
ycraHOB/ieHHbie BflOiib Ka>KAoa M3 KaMep paaHOMepno no »x nepMMerpy. Kawepb. cospeBan^ Z H SaSH 
oxna^eH^ 13, 14, b Koropbie wepea ujryuepbi 15 m 16 noflaexca M otooautc* cooTBercTBeHHO^ x^aflareHT 

Kawepa aKTMBamm 3 co fl ep>K M TTenno M 30/i M py l om M ii rapnyc 17. BHyrpn Koroporo ycraHosneHa BepTwa/ibHa* T PV 6a 18 
W» npoBQABHiM npouecca aKTHBai-ii/in, Hanp.Mep. M3 rcaponpoHHO* Kepawi hkm. B Bepxxe* nac™ BeprSSnbHoJ ™y6b. 
18 BAonb nee pasMemeHb, aneKTpoHarpeBaTe/m 12, a b HM>KHeCi Mac™ rpySbi, no ee oKpyxHocm nonapHO 
pacnonoKeHb! OTBepcrmi 19, HanpaeneHHbie no KacarenbHO* k BHyrpeHHeMy flMawerp ' T P y6^d,J?2) m TcraHOB/ieHbi 
coocho oTBepcTMJi m naTpy 6 KM 20, Hanp MM ep, ,3 rcaponpowHo* KepaiwuKu B creHKax niJS^3p!^^SSS^ 
HanpoTMB naipyGKOB 20, pa3Meii4eHbi raaoBbie ropemu 21 rax, mto b npouecce rope™* nnaM* ropenoK DacnSSeHo 
BHyrpn narpySKOB HanpoTMB otbspctmm 1 9. K 30H3m repent ox y 3 /ia noflann boaShopo naps ^22 SmT 
^T"^ 70 ^' n0flBefleHbl T P y6onpoBOAb. 23. Ha Bxofle H Bbixo fl e KaSepb, a^HBaql 3 ^StoSSS iSmoaoBbie 
satBopb. 24 m 25, cooTBeTCTBeH ho coeAMHeMHbie c BeprnKanbHOM rpySo* 18, BbinonneHNbie HanSS M 3 
>KaponpoMHOM Ke pa mm km. Bxoahom imiKWOBOfl 3aTBop 24 CHa6>KeH BbixoAHbiM narpy6KoJ i 26 X SSSS raaoBO* cmgcm 
b orflenwranb nbum 27, HanpMMep, BM fl a Mmkhoh. B w/uoaoabix aareopax 24, 25 ^!^J^!^^^^S 
SET fl ™ K °, H 7 POJlfl Hafl n P°^ CCOM axTMBamiM. ra 3 OBb.e rope™ 21 o^m^5^p?b^So^ 
noflann KwcnopoAa M 31 1 - no fl aHn BOAopo fl a, c reHeparopoM mcnopqja m Bo fl opoAa 32 KaiSa <^pera H ra 5 
CHa&KeHa narpyGKOM 33 an* noaami cyxoro asora npoTMBOTOKOiw k rsepAOMy nponyKry m coSSS ? naroJLL ^4 r 
ys^oM 35 OTBOfla aicrnBHoro ym«, BbfnonHeHHoro, HanpMMep, b BM fl e ujCobofc , aalfSpa. n ^py 6 KOM 34 c 

Ka M epa cospeBaHna 4 c H a6>KeHa naT P y6KOM 36, nepea KOTopbiM no T P y6onpoBo A y otboamtca na D ora3 OBafl rMP r, 
nocTynaramaq nepea na T py6oK 37 b xaMepy Kap6oHM3aMMn 2 M° B oAy otboamtc* naporasoBaa cMecb, 

HlfliSS!^"^ v ^™? eCM ' ^ 3Meu ' e "»" is Ka^epon npewapmanbHore Harpesa 1 h cao6a, e KH bl (i c 
ycTaHOBKa CHa6>KeHa yanoM KarannTHMecKnx fl o6aBOK 53 m np M 6opoM ynpas/ieHi/m 54. 

Cnoco6 ocymecTBnaioT cneAyio^MM o6pa30M. noAroTOB/ieHHoe M cxo fl Hoe cwpbe (nio6bie MSMenbMBHHue orynn., 

OAHospeMeHHo b Ha^cmo xaMepb. npe fl Ba PM Te/ibHoro Harpeaa 1 nepes unyuep 41 nSSS! ^0^^™, - 

3^« n S1S C ne ? eMe,l|eH ' W 8 KaM6Pe 1 Cb ' Pbe "^epraercrrepMoxMM^ecKoroTpS^ 
TeMnepaiype 120-150°C. 3aAaHHaa Te M nepaTypa b Ka M epe npe A BapnTe/ibHoro HaroeBa 1 o6ecnPM MRaP TrQ 
3/ieKTpoHarpeBare/iaMM 12. aBTowarMwecKn BKmowaeMWMM np M 6opo M ynpasS °hmb &4 b ^SSS^^L^a 

Harpexbin TBepAbiM npoAyKT no neperoMHOMy naxpyStcy 6 nocrynaer b Kawepy Kap6oH M 3a MMM 2. pa 001a h h b i m 
http://www.fips.ru/cdfi/fips.dll? 22 Q1 ^ 



Op. 4 H3 7 

B Kawiepe Kap6oHM3a 4 MM 2 b npouecce nepeMemeHna x B ep fl oro npoflyicxa nponcxoflur npouecc xepMoxuMfmecKoti 
AecTpyn4MM ib MHTepBa/ie xeMnepaxyp or 1 50-250 A o 600-700°C. ripn Heo6xo A nMocx M , b KaMepy Kap6oHM3aunM 2 nepea 
naT P y60K 38 na yana 53 bbo A *x KaxannximecKne A o6aBKH. CMonoo6pa 3 HbiM npo A yKX, o6paay.ouii/i M cH b peav/ibxaxe 
npouecca o6pa6oxKM, oxbo A jix nepea naT P y6oK 39 b CMoxionpneMHiiK (Ha cpur. 1 He noKaaaH) a raaoo6paaHbie 
npoAyKTbi, BOSHUKiune H a cxa A i™ Kap6oHM3auHM, coBMecxHO c ra30o6pa 3 HbiMM npoAyiaawn, nocTyni/iBiiiMMM co craAun 
cospeBaHiia, nona fl aiOT b Kawiepy 1 . Bpewm npe6biBaHMH Cbipba Ha cxa A n*x npe A Bapwxe/ibHoro HarpeBa m 

Kap60HM3aUMM Bbl6MpaK)T B SaBMCHMOCTM OT BMfla M KaMeCTBa MCXOAHOrO CbipbH M KaTanMTMHeCKMX A063BOK M 

ycTaHaBnuBaioT Ha npn6ope ynpaB/ieHH*. Koxopbi* perynwpyex CKopocTb nepeMeiueHwa ujHeKOB b KaMepax. 

TsepAbifi npoAyia Kap6oHM3auM M no nepexoMHOMy naxpy6Ky 7 nocxynaex b wxiiosoboh saxBop 24 Kawepbi aicrnBaunn 3 
h HucnaAaramuM roxokom nepeMemaexca no BepxuKanbHO* T py6e 18 bhiis k iwirooBOMy sarBopy 25 npouecc 
aKTM B3L|nn npoBO A nrc* b TeMnepaTypHOM AManasoHe 850-950°C. flnn o6ecneHeH./.* yKaaaHHoro A nanaaoHa 
rewnepaxyp b BepxneM Macru BeprnKanbHoii T P y6bi 18 ee AononnMrenbHo oSorpeBator anetapoHarpeearermMii 12 B 
BepTMKanbHon Tpy6e 18 npoeoflar A era3aun.o n P o A yKra Kap6oHM3au™. orcacbisan naporaaoSyio cSecb^ia 
narpyGoK 26 wrxosoBoro aarBopa 24 b paa A e™renb nbmn 27, nanptiMep BMA a Mhkjioh. B Hi**Heft nac™ rpydbi 18 b 
soHe pacnono>KeHMH OTBepcruM 19, raaoeb.Mn ropemaMH 21 M no A aHe M bo A *ho7o napa or naporeHeparopa 22 
noAAep>K M BaeTC« yjcaaaHHbiM A nana 3 OH xeMneparyp. HucnaAatoujM* noxoK npo A yKxa Kap6oHM3a 4 M M no A BoaaeficrBMeM 
naporasoBbix crpy m , HanpaB/iennbix no fl AaenemetA no KacarenbHO* k Hewiy , 3ai<py mm BaeTcn n npornxSnm 
MHTeHCMBHbiw npouecc ruflpoKcunnpoBaHn?) flera 3MP oBaHHoro npo A yKxa Ka P 6oHMaau MM . napora 3 OBbie no"™™ noJiynaiOT 
OKuraHMeiw BO A o P o fl a b KMcnopo fl e m paseaenenneM cwecu. HMSKOxeMnepaxypnbiM napow A o xeMnepaxypbi 930+20°C. 

nonyweHHbiM Ha axon cra/xm x B ep A biM npoAyKT wepes uiniosoBoii aaxsop 25 n nepexoHHbiM na T py6oK 8 nocxvnair na 
CTaAMK) co3peBaHM5i b Kawiepbi co3peBaHMfl 4 H 5. rioiiri ia (jyuoK o nocTynaeT Ha 

B npoqecce nepeMemeHMfl x B ep A oro npo A yKxa b Kawepax cospeBaHMa 4 n 5 nponcxo A Mx ero coapeBaHHe n cvwra nT 
M36biTOHHOM Bna™ b npoxwBoxoKe cyxoro aaoxa, noflaBaeMoro nepea narpyGoK 33. n^orSS^CMec^ 
B na™ m aaora Mepe3 narpy6K M 36 - K a M e P bi cospesaH^ 4 m 37 - Kawepbi Kap6oH»3air n ^ 
ZfnlZlT" 3 ? M - ePb ' C ° 3peBaHMfl 5 4e ? e3 3ar B op 35 b a™occpep 4 e aao?froTOB^ npo^Kr 

nSff 3 aH) T ° BaPHb aKT " B ™* yrOJ1b C TeMne P aT yP°^ 40 - 45 °C. Bb,rpy>KaeTcs b 6y H Ke P (na qb.r'. 1 ne 

nnonS a3Hb ' e "P^ 1 ™- noCTynnBUJMe b y 3 e/i P a3Ae/ieHiin na P ora 3 OBOM c M ec M , P aaMeujeHHbiti nan KaweooM 

T ST bHOr ° H3rpeBa 1l P a3 A e ™>° T B OTAenwrene CMonb, 46 na CMo/ioo6pa3Hbie n^Ay^brKoSpb.e° e D e 3 
narpySoK 47 HanpaBJia.oT b ciwononpneMHUK (na cpur. 1 ne noKasan) m BOAOopraHiinecKUM KOHaeHc'aT ^oTom^il^ypnp'j 
na T py60K 48 otboa^t b KOHfleHcarop napoe 49. CMO^ooOpaaHbre npofly^b, £ mI^b SSS^bSSS 
npoAyKMMM, a BOflooprannMecK^ KOHflencar ornpasn^r na AanbHefiujy.o nepepaSor^y Ka4eCTBe TOBa P HOM 

npwuep 1. Rna npoBe fl eHMa TexHonomqecKoro npouecca Mcno/ibayioT 10 kt (b nepecwere Ha cvxvm warrvi ...«nw 
J/hX^Tb^^ ^ C -AO10 Mac A ,a M P e™ fl ^L^^^ 

cpyHKL(MM L x B x H-3,0 x 1,0 x 0,1 c HacwnHOM nnoTHOCTbio 0,25-0,26 th/m 3 u nonaiOT b 6vHKeo Ha^nnMT.TnK 4-? 
>Ke noflaHDT cepocoflep>KaLL|y(o AoSaBxy (cepa KOMOBaa) b Ko/iMHecTBe 0,40 Kr B °6yH?<e P J ZaZti meZ ^cxtnHoe** 

HarpeBa 1. PeaK U M»o Ka P 6oH M aau MM npeflaapirenbHO narperoro fl o xeMnepaTypb, 140 ± 10°C cSpw «SSSSCSS?L 
MHTepsa^e xeMneparyp or 240 ± 10°C A o 650 ± 10<>C b npucyrcTB^ Kara/iMT^ecaix fl o6aBOK, co fl ep>Kam M x cepy m 
ranorenb. -cpropMCTMPi boao P oa m *o fl . Koropwe bboa«t b Ko^nwecxBax: cepa 0.4 kt; HF 0,1 1 K r J, 0 006 K r b 
npoTMBOTOKe MeM6paHHoro aaora - aaoTHo-KucnopoAHOti CMec (A, fc 95 M ac.% N 5 M ac.% 0 2 ). no^yMeHHb.Pi 
nonyKOKC (ymepoflnoe aemecTBo) m 3 Kawepb, Ka P 6oH M aa MM M 2 HanpaB/intoT b paaorpery.0 A o 900 ± 50o C Be P ™Ka/ibHy«o 

cocxaB^er 2.9 kt H 2 na 5.0 Kr mcxoahoh Kap6oHM3npoBaHHofi Maccb. nonyKOKca. BpeM* naxo^eHMa k P oujkm H a 
cxaAMM KapeoHnaam-iM fl o nocxynneHMa H a cxaflnto aKXHBau.nn cocxasnqex 35 mhhvx BoeMH HaxoaoieHH* 

BHfle KOH^caxaT^ " aTPy6 ° K 4? B CMOnon P"™»™< APV^e BOflooprannHecKHe ae^ecxaa b 

HeKOH fl eHCHpye M b,e rasb. - aaox. nacxb C0 2 - Bb.6pacb.Ba.oxcH b axMoccpepy wepea BeHxnn*xop Bb.coKoro A aB/.eHH« B 
xa6n. 1 npuBeaen M axep M ai,bHb IM 6anaHc KOHeMHbix npo A yKXOB n P M ne P epa6oxKe 10 kt k P oujkh m 6epeab.. 

http://www.fips.ru/cdfi/fips.dll? 22 Q1 2QQ7 
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npMMep 2. npouecc BeayT aHanorwHHo npmviepy 1. B KasecTBe ncxoflHoro Cbipbfl i/icnonb3yK>T KpowKy ApeBecuHbi 

ocmhw b KonnnecTBe 10,0 Kr (cyxaa Macca) c 3 Mac.% Kopbi c HacbinHoPi nnoTHOCTbKD 0,18 th/m 3 m BnawHocTbK) 8 Mac.%. 

B KawecTBe cepocoAepwaineti Ao6aBKM b KoriMMecTBe 0,47 Kr ncnonb3yKDT CMecb cepbi c cyribcjDHAOM Kanum (K 2 S) b 

cooTHOtueHUM M Qri : i* =10:3. 
bn k s 

2 

PeaKquK) Kap6oHM3am/iM npeABapnTenbHO HarpeToro ao TeMnepaTypbi 140 ± 10°C Cbipb* ocymecTBnflK)T b nm-epBane 
jewinepaTyp ot 240+1 0°C ao 650 ± 10°C b npucyTCTBwn KaTan MTHMecKnx Ao6aBOK, coAepwaixinx cepy, cyjibcfDMA Kann* m 
ranoreHMAbi - NH 4 F b HF h J 2 , KOTopbie bboaht cooTBeTCTBeHHO b KormnecTBax: cepa 0,36 Kr; cynb(£i/iA Karma K 2 S 0,11 
Kr, 6hc|dtopma aMMOHM* NH 4 F i KF 0,15 Kr, J 2 0,006 Kr, b npoTMBOTOKe Meivi6paHHoro a30Ta - a30THO-KncnopoAHOM CMecu 
(AKC) ( fc 95 Mac.% N 2 m < 5 Mac.% 0 2 ). 

AKTMBaMMK) napora30BOM CMecbto npoBOA*T npn TewnepaType 870 ± 20°C npn pacxoAe napa H 2 0 b KonnwecTBe 3,1 Kr 
H 2 0 Ha 4,8 Kr mcxoahom Kap6oHM3MpoBaHHOM Maccw nonyKOKca. BpeMfl Kap6oHH3auwn cocTaBnaeT 34 MUHyTbi, BpeM* 

aKTMBaMMM 10 MUHyT. 

Bhxoa aKTi/iBi/ipOBaHHoro yrnepoAa cocTaBnaeT 3,20 Kr. KcmumecTBO CMonoo6pa3Hbix cfcypcfcypo/iOBbix BeujecTB 
cocTaBJiaeT 0,61 Kr. KojwnecTBO BOAOopraHimecKoro KOHAeHcaTa cocraBJifleT 3,20 Kr. KontmecTBO yrnnn3wpyeMbix m 
Bbi6pacbiBaeMbix HeKOHAeHcupyeMbix ra30B cocTaBnaeT 2,39 Kr. 

B Ta6n. 2 npuBeAeH MaTepnanbHbiM 6anaHC KOHewHbix npoAytaoB npn nepepa6oTKe 10 Kr kpoljjkm ocuHbi. 

npmviep 3. AHanori/iHeH npwMepy 2. flna Kap6oHH3aunH ncnonb3yKrr we/iyxy 3epHa rpemixw b KonnnecTBe 10,0 Kr (cyxa* 
Macca c HacwnaHHOM nnoTHocTbK) 0,21 th/m 3 \a hcxoahom B/iawHOCTbfo 6 Mac.%). AKTMBaqnio napora30BOM CMecbK) 
npoBOA^T npn T= 930 ± 20°C npn pacxoAe napa H 2 0 b KonwnecTBe 3,1 Kr Ha 5,2 Kr mcxoahom Kap6oHi/i3wpoBaHHOfi 

Maccw nonyKOKca. BpeM* Kap6oHH3aqnw cocTaBrmeT 27 MMHyT, BpeMa aKTMBaqnn 10 MMHyT. 

Bwxoa aKTMBMpoBaHHoro yrnepoAa cocTaBnaeT 3,40 Kr. KonnnecTBO CMonoo6pa3Hbix cjDypcfDyponoBbrx BemecTB 
cocTaBJiaeT 0,72 Kr. Koni/mecTBO BOAOopraHnnecKoro KOHAeHcaTa cocTaB/iaeT 2,90 Kr. 

KonumecTBO yTHJiM3npyeMbix m Bbi6pacb!BaeMbix HeKOHAeHcupyeMbix ra30B cocTaBnaeT 2,38 Kr. B ra6n 3 npuBeAeH 
MaTepna/ibHbiM 6anaHC KOHeHHbix npoAyKTOB npw nepepa6o™e 10 Kr wenyxn 3epHa rpenKM. 

" Pe3ynbTaTbi nojiyneHbi Ha AetfcTByjomeii onbiTHofi ycTaHOBKe. 

CPOPMYJIA M30SPETEHH* 

1. Cnoco6 HenpepbiBHOw nepepa6oTKM yrnecoAepwa^ero cwpb*. BK/itoMarcmi™ ct3ahw npeABapnTe/ibHoro HarpeBa 
cwpb* ao 120-150°C, Kap6oHM3aMnn b MHTepBane TeMnepaTyp ot 150-250 ao 600-700°C b npucyTCTBun 
KaTa/iMTMMecKwx ao63bok n OTAeneHMfl CMonoo6pa3Hbix npoAyKTOB, aKTMBamw m co3peBaHum; noAany cyxoro a30Ta Ha 
cTaAMra co3peBaHM« b npoTHBOTOKe k TBepAOMy npoAynry Kap6oHM3aunii m HanpaB/ieHwe napora30Bow CMeci/i 
o6pa3y*oLuenc« Ha crraAMM co3peBaHM* t ppotmbotokom k TBepAOMy npoAyicry Ha npeAbiAyu^e cTaAMM a TaioKe 
npuHyAMTe/ibHoe nepeMeii4eHMe c pery/inpyeMow CKopocTbK) TBepAoro npoAyiaa Ha CTaAnax npeABap'wTenbHoro 
HarpeBa cbipbyi, KapeoHnsaqnn m co3 P eBaHMa m ot6op napora30BoPi CMecu npoqecca nepepaSoTKM co cTaAUM 
npeABapnTenbHoro HarpeBa c HanpaBneHneM ee Ha pasAeneHne c BbiAeneHneM cMonoo6pa3Horo npoAVKTa n 
BOAOopraHnnecKoro KOHAeHcaTa, ornma\ouxmc9\ Tewi, mto b npoqecce aKTHBaMnn ocyii4ecTBriflK)T AerasaMHK) TBepAoro 
npoAyKta Kap6oHM3ai4nn, a aKTHBaMMK) npoBOA^T npn 850-950°C b HncnaAaK)U4eM noTOKe TBepAoro npoAyicra 
Kap6oHM3aMMM, Bpaii4aK)ineMCfl noA AewcTBueM napora3OB0M CMecei, Hanpas/ieHHOM noA AaBneHi/ieM no KacaTenbHOM k 
HeMy, xot« 6bi b AByx npoTMBonono>KHbix TOMKax no A^aMeTpy noTOKa, npuneM napora30Byio CMecb nonynafOT 
oKMraHMeM BOAopoAa b km en opOAe, nojiyneHHbix njrreM sneicrpojinsa a6hohm30B3hhom boaw, npn stom npn noAane Ha 
CTaAUK) aiaMBauMM napora30Byro CMecb P a36aB/iflK)T napoM ao AOCTwweHii* TeMnepaTypw aKTMBaqMM. 

2. YcTpoMCTBo /m« HenpepbiBHOM nepepa6oTKM ymecoAep>Kau4ero Cbipb*. coAep^amee nocjieAOBaTe/ibHo 
coeAMHeHHbie nocpeACTBOM neperoMHbix naTpy6Kos m pasMei^eHHbie APyr noA ApyroM KaMepw npeABapnTe/ibHoro 
HarpeBa m Kap6oHM3aMnn f CHa6>KeHHbie HarpeBaTe/iflMM, KaMepw aKTHBaqnM m cospeBaHMfl c py6aiuKOM ox/ia>KAeHi4* m 
naTpy6KOM a/i« bboa3 cyxoro asoTa, ys/ibi noAaMM cbipba b KaMepy npeABapnTe/ibHoro HarpeBa, KaTa/iMTunecKnx 
AOoaBOK, BOA^Horo napa, pasAeneHun naporasoBow CMecu, pa3Meu4eHHbm HaA KaMepow npeABapnTe/ibHoro HarpeBa 
cooSmeHHbiw c Hen m cHaSweHHbiM naTpy6K3MM w\n BbiBOAa CMo/ioo6pa3Horo npoAyKTa m BOAOopraHi/mecKoro 
KOHAeHcaTa m ysen otboa3 aKTHBHoro yma M3 KaMepw cospeBaHna, oT/iMMaK)meec« TeM, hto KaMepa aKTHBauwn 
coAep>KMTTen/iOM3onnpyK)ii4MM Kopnyc, BHyTpn KOToporo ycrraHOB/ieHa BepTMKa^bHan Tpy6a A na npoBeAeHH* npoqecca 
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aKTMBaunn, HanpMMep, m waponpoMHoPi KepaMUKn c HarpeBaTenaMM b Bepxnei/i Mac™ w OTBepcTUHMn, 
pacno/ioweHHbiMM Apyr npOTMB Apyra b mi>KHew ee Mac™ no 0Kpy>KH0CTM Tpy6bi, HanpaB/ieHHbiMn no KacaTe/ibHow k 
BHyTpeHHeMy fluaMeTpy Tpy6bi, i/i cHa6>KeHa naTpy6KaMM, ycTaHOBneHHbiMt/i Ha Tpy6e coocho OTBepcTWflM, h ra30BbiMM 
roperiKaMM, pa3Meu4eHHbiMM b cTeHKax Kopnyca KaMepw TaK, mto nnaivm ropenoK pacnono>KeHo BHyTpn naTpy6KOB r 
HanpoTMB oTBepcTMM b Tpy6e, npw stom k 30H3m ropeHMfl noABeaeHbi Tpy6onpoBOAbi ot y3na noflann BOAflHoro napa, a 
Ha BxoAe m Bbixofle Kaiviepw aKTMBaqnM ycTaHOBneHbi LuriK)30Bbie 3aTBopbi, coeAHHeHHbie c BepTHKajibHofi Tpy6ofi, 
npi/ineM bxoahom ujjikd30bom 3aTBop cHa6>KeH BbixoAHbiM naTpy6KOM AJ"ia OTBOAa ra30BOM CMecu, B03HUKai0Lnefi b ' 
npoqecce Aera3aqnn npoAyicra Kap6oHH3ai4MH, b OTAennTenb nbiriw, a ra30Bbie rope/iKH coeAHHeHbi Tpy6onpoBOAaMi/i c 
reHepaTopoM KUcnopoAa h BOAopoAa. 

3. YcTpofiCTBO no n.2, OT/ii/iMatOL^eecfl Teivi, mto reHepaTop KucnopoAa n BOAopoAa coAep>KMT AMCTMnnflTop-AnoHM3aTop, 
coeAHHeHHbm nepe3 KanneoTAennTenb c ycTpowcTBOM TBepAononnMepHoro 3neKrpo/in3a KucnopoAa h BOAopoAa. 
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M3BELUEHM^ K flATEHTy HA M305PETEHME 



floKyMeHT 

Koa M3MeHeHMfl npaBOBoro cTaTyca 

flaTa ny6nnKauMM 6tojineTeHfl 
Hoiviep 6\onnejeHa 

Rbtb npeKpameHMfl flei/iCTBun naTeHTa 



B 4>opMaTe PDF 

MM4A - flocpoMHoe npeKpamemie aeMCTBH* naTGHTOB PO M3-3a 
HeynnaTbi b ycTaHOBneHHbm cpoK nounwH 3a noflAepwaHKie naTeHTa b 
cune 

2006.10.10 

200628 

2005.10.12 



PMCYHKM 

PmCVHOK 1 . PUCVHOK 2 . PHCVHOK 3 . PUCVHOK 4 . PmCVHOK 5 
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Ta6mma 1 

MaxepHajibHMH 6ajiaHc Kap6oHH3aimH h aicraBauHH cwpM 6epe3M (10 kt) 



N 


HaHMeHOBarae 


CoflepxcaHHe 


BbDCOfl 


Aacop6uHOHHan 


nn 


nojiynaeMux npoayKTOB 


OCHOBHOIX) 

BemeciBa 


KT 


Mace 

% 


A inn rhattv nn 

MGTHJieHORAMV 
m w a njj w fi rva y 

rojiy6oMy, m 2 /2 no 
rOCT 4453-74 


1. 


AKTHBHpOBaHHMfi VTOJEb 


96,1% C 


3,37 


33,7 


250 


2. 


Oyp(J>ypojK)Bi>Te 
CMOJioo6pa3Hbie Bemecraa 


90% 


U 9 53 


5,3 




3. 


KOHfleHCBT BOflHWfi 1 


100% 


3,42 


34 ? 2 




4. 


Jleiynne npoayierM 


A30T.CO>nDHM 

ecnOJ mocc% 


209 


20,9 




5. 


IIoTepH 


100% 


0,59 


5,9 






Hroro: 




10 


100% 





Ta6;nma 2 

MaTepHajn>Hwfi 6ajiaHc KapGoHmaiWH h axrHBamra cupta ochkm (10 kt) 



N 

nn 


HaHMeHOsaHHe 
nonynaeMLix npoayicTOB 


CoaepMcaHHC 

OCHOBHOTO 

aemecTBa 


Buxoa 


Ajicop6mfOHHaji 

EKTHBHOCTb noj 
MCTHJlCHOBOMy 

rojiyooMy, M2/2 
no TOCT 4453-74 


Kr 


Mace 

% 


1 

1 . 


AKTHBHpOBaHHMft yiXWIb 


csa a to/ /~* 


3,2 


32 


240 




C>yp4)ypoJiOBi»ie 
CMOJioo6pa3Hwe Bemecxsa 


92,2 % 


0,61 


0,6 




3. 


BoOTwfi KOH^eHcaT 


100% 


3,2 


32 




A 

4. 


JleTyHHe npoflyicnj 


A30T,COa. 

UJJHMCCH U, 1 

Macc% 


2,39 


23,9 




5, 




100% 


10 


100 





Htoto: 10 100 



Ta6jnma3 



MaxepHajitHuft 6ajiaHc Kap6oHH3amm h &kthb&ixhh cbipEa inejiyxn aepHa 
rpeqKH 



N 
Iln 


HaHMeHOBSHHe 
nojiyqaeMtix npoaymroB 


CoaepscaHHe 

OCHOBHOrO 

BemecTBa 


Bbixoa 


AKTHBHOCTb no 
MHTHJieHOBOMy 

rojrySoMy, M2/2 
no TOCT 4453- 
74 


Kr 


Macc% 


i . 


AKlHBHpOBaHHBIH yTOJIK 


coy 


3,4 


34 


260 


2. 


^yp^ypojioBwe 

CM0JI006p83HBJC BCU^CCTBB 


94,5% 


0,72 


7,2 




3. 




100% 


2,9 


29,0 




4. 


Jlciyme npoayicrM 


A30T,C02,npHM 

ecH 0,1 Macc% 


2,38 


23,8 




5. 


IIOTepH 


100% 


0,6 


0,6 





Htoto: 10 100% 



